Activated RhoA/Rho kinase impairs erectile function after cavernous nerve injury in rats.
RhoA and rho kinase serve as key regulators of penile vascular homeostasis. The role of RhoA/rho kinase signaling in the penis after cavernous nerve injury has not been fully investigated. We characterized the molecular expression profiles of RhoA/rho kinase signaling that occur in the penis after cavernous nerve injury. We hypothesized that erectile dysfunction after bilateral cavernous nerve injury is accompanied by up-regulation of RhoA/rho kinase activity in the rat penis. We used 2 groups, including sham operation and bilateral cavernous nerve injury. At 14 days after nerve injury each group underwent cavernous nerve stimulation to determine erectile function at baseline and after intracavernous injection of the rho kinase inhibitor Y-27632 (Tocris Bioscience, Ellisville, Missouri). Penes were assessed at baseline for protein expression of neuronal nitric oxide synthase, RhoA, and rho kinase 1 and 2 by Western blot, immunoreactivity of neuronal nitric oxide synthase, rho kinase 1 and 2, RhoA-guanosine triphosphatase and rho kinase activity. Erectile function was decreased in nerve injured rats. Neuronal nitric oxide synthase protein was significantly decreased while RhoA and rho kinase 2 protein levels were significantly increased in rat penes with nerve injury. Rho kinase 1 protein expression was equivalent. Rho kinase immunoreactivity was qualitatively increased in the corporeal smooth muscle of nerve injured rats. RhoA-guanosine triphosphatase and rho kinase activity was significantly increased in injured rat penes compared to that in sham operated penes. Intracavernous injection of Y-27632 caused a significantly greater increase in intracavernous pressure in nerve injured rats compared to that in sham operated rats, suggesting increased rho kinase activity. Data suggest that RhoA/rho kinase up-regulation in response to cavernous nerve injury contributes to penile vasculature dysfunction after cavernous nerve injury. Thus, the RhoA/rho kinase pathway may be a suitable target for treating post-radical prostatectomy erectile dysfunction.